Table S1:

evolution rate dataset

Group Family Virus G Evolution rate (K)' Time span| Ref.
Porcine reproductive and
ss(+)RNA | Arteriviridae respiratory syndrome virus | 15428 1.80E-03 2 [1]
4.97E-03
ss(+)RNA | Calciviridae Norwalk virus 7654 | (4.30E-03, 5.60E-03, 5.10E-03) 34 [2]
5.63E-03
ss(+)RNA | Calciviridae Norwalk virus 7654 | (4.16E-03, 7.39E-03, 5.80E-03) 31 [3]
Rabbit hemorrhagic disease
ss(+)RNA | Calciviridae virus 7437 7.70E-04 53 [4]
ss(+)RNA | Coronaviridae Avian coronavirus 27608 9.40E-04 13 [5]
ss(+)RNA | Coronaviridae Avian coronavirus 27608 1.70E-04 25 [5]
ss(+)RNA | Coronaviridae Avian coronavirus 27608 2.40E-04 41 [5]
ss(+)RNA | Coronaviridae Bovine coronavirus 31028 5.37E-04 33 [6]
ss(+)RNA | Coronaviridae Human coronavirus 229E 27317 3.28E-04 33 [7]
ss(+)RNA | Coronaviridae SARS coronavirus 29749 2.79E-03 2 [8]
ss(+)RNA | Coronaviridae SARS coronavirus 29749 2.82E-03 4 [9]
ss(+)RNA | Dicistroviridae Taura syndrome virus 10205 2.37E-03 16 [10]
ss(+)RNA | Flaviviridae Dengue virus 10735 6.50E-04 43 [11]
ss(+)RNA | Flaviviridae Dengue virus 10735 1.07E-03 26 [12]
ss(+)RNA | Flaviviridae Dengue virus 10735 6.50E-04 51 [13]
ss(+)RNA | Flaviviridae Dengue virus 10735 8.48E-04 7 [14]
3.42E-03
(4.13E-03, 4.15E-03, 2.10E-03,
4.45E-03, 4.13E-03, 2.09E-03,
ss(+)RNA | Flaviviridae GB-C virus 9392 | 5.03E-03, 4.99E-03, 1.85E-03) 9 [15]
3.50E-02
(5.43E-02, 4.33E-02, 3.28E-02,
1.94E-02, 3.95E-02, 3.95E-02,
ss(+)RNA | Flaviviridae GB-C virus 9392 | 2.49E-02, 4.30E-02, 3.16E-02) 4 [15]
9.33E-03
(2.19E-02, 1.46E-02, 3.53E-03,
2.74E-02, 7.92E-03, 2.61E-03,
ss(+)RNA | Flaviviridae GB-C virus 9392 | 2.89E-02, 8.67E-03, 3.34E-03) 3 [15]
1.65E-02
(3.55E-02, 2.12E-02, 1.52E-02,
3.58E-02, 8.49E-03, 6.99E-03,
ss(+)RNA | Flaviviridae GB-C virus 9392 | 3.24E-02, 1.14E-02, 1.02E-02) 4 [15]
ss(+)RNA | Flaviviridae Hepatitis C virus 9628 1.39E-03 19 [16]
ss(+)RNA | Flaviviridae Hepatitis C virus 9628 1.15E-03 19 [16]
ss(+)RNA | Flaviviridae Hepatitis C virus 9628 1.30E-03 30 [17]
ss(+)RNA | Flaviviridae Hepatitis C virus 9628 1.00E-03 30 [17]
ss(+)RNA | Flaviviridae Hepatitis C virus 9628 2.10E-03 17 [17]
ss(+)RNA | Flaviviridae Hepatitis C virus 9628 1.20E-03 17 [17]
ss(+)RNA | Flaviviridae Japanese encephalitis virus | 10976 3.03E-04 74 [18]
ss(+)RNA | Flaviviridae Japanese encephalitis virus | 10976 6.03E-04 74 [18]
Kyasanur forest disease
ss(+)RNA | Flaviviridae virus 10685 6.40E-04 49 [19]
ss(+)RNA | Flaviviridae St. Louis encephalitis virus | 10940 2.17E-04 78 [20]
ss(+)RNA | Flaviviridae St. Louis encephalitis virus | 10940 4.10E-04 72 [21]
ss(+)RNA | Flaviviridae West Nile virus 11029 8.50E-04 8 [22]
ss(+)RNA | Luteoviridae Barley yellow dwarf virus 5700 6.70E-03 89 [23]




ss(+)RNA | Luteoviridae Barley yellow dwarf virus 5700 1.50E-03 89 [23]
ss(+)RNA | Luteoviridae Barley yellow dwarf virus 5700 6.00E-04 89 [23]
ss(+)RNA | Luteoviridae Barley yellow dwarf virus 5700 3.16E-04 2 [24]
ss(+)RNA | Luteoviridae Beet chlorosis virus 5776 7.20E-03 20 [23]
ss(+)RNA | Luteoviridae Beet chlorosis virus 5776 1.60E-03 20 [23]
ss(+)RNA | Luteoviridae Beet chlorosis virus 5776 2.70E-03 20 [23]
ss(+)RNA | Luteoviridae Beet mild yellowing virus | 5722 7.70E-04 25 [23]
ss(+)RNA | Luteoviridae Beet mild yellowing virus | 5722 3.70E-04 25 [23]
ss(+)RNA | Luteoviridae Beet mild yellowing virus | 5722 4,90E-05 25 [23]

Cereal yellow dwarf-RPV [23]
ss(+)RNA | Luteoviridae virus 5723 2.30E-02 81

Cereal yellow dwarf-RPV [23]
ss(+)RNA | Luteoviridae virus 5723 7.40E-04 81

Cereal yellow dwarf-RPV [23]
ss(+)RNA | Luteoviridae virus 5723 3.30E-03 81

Cucurbit aphid-borne [23]
ss(+)RNA | Luteoviridae yellows virus 5669 4.30E-03 5

Cucurbit aphid-borne [23]
ss(+)RNA | Luteoviridae yellows virus 5669 3.50E-02 5
ss(+)RNA | Luteoviridae Potato leafroll virus 5987 3.40E-04 34 [23]
ss(+)RNA | Luteoviridae Potato leafroll virus 5987 5.90E-05 34 [23]
ss(+)RNA | Luteoviridae Potato leafroll virus 5987 6.20E-04 34 [23]
ss(+)RNA | Luteoviridae Potato leafroll virus 5987 2.90E-04 34 [23]
ss(+)RNA | Luteoviridae Soybean dwarf virus 5853 2.60E-03 17 [23]
ss(+)RNA | Luteoviridae Soybean dwarf virus 5853 6.00E-04 17 [23]
ss(+)RNA | Luteoviridae Soybean dwarf virus 5853 2.30E-03 17 [23]
ss(+)RNA | Luteoviridae Sugarcane yellow leaf virus | 5899 1.20E-03 19 [23]
ss(+)RNA | Luteoviridae Sugarcane yellow leaf virus | 5899 1.40E-04 19 [23]
ss(+)RNA | Luteoviridae Sugarcane yellow leaf virus | 5899 1.10E-03 19 [23]
ss(+)RNA | Luteoviridae Sugarcane yellow leaf virus | 5899 3.70E-05 19 [23]
ss(+)RNA | Luteoviridae Turnip yellows virus 5641 2.70E-03 26 [23]
ss(+)RNA | Luteoviridae Turnip yellows virus 5641 1.00E-03 26 [23]
ss(+)RNA | Luteoviridae Turnip yellows virus 5641 8.60E-04 26 [23]
ss(+)RNA | Picornaviridae Encephalomyocarditis virus | 7835 1.61E-03 22 [25]

Foot-and-mouth disease
ss(+)RNA | Picornaviridae virus 8170 1.45E-03 38 [25]

Foot-and-mouth disease
ss(+)RNA | Picornaviridae virus 8170 1.46E-03 76 [26]
ss(+)RNA | Picornaviridae Hepatitis A virus 7478 9.76E-04 17 [27]
ss(+)RNA | Picornaviridae Hepatitis A virus 7478 8.90E-04 32 [25]
ss(+)RNA | Picornaviridae Hepatitis A virus 7478 1.73E-04 33 [28]
ss(+)RNA | Picornaviridae Human enterovirus A 7400 5.53E-03 24 [25]
ss(+)RNA | Picornaviridae Human enterovirus A 7400 8.65E-03 59 [29]
ss(+)RNA | Picornaviridae Human enterovirus A 7400 3.66E-03 29 [30]
ss(+)RNA | Picornaviridae Human enterovirus A 7400 3.19E-03 62 [30]
ss(+)RNA | Picornaviridae Human enterovirus B 7389 5.27E-03 62 [25]
ss(+)RNA | Picornaviridae Human enterovirus B 7389 5.73E-03 48 [25]
ss(+)RNA | Picornaviridae Human enterovirus B 7389 8.80E-03 49 [31]
ss(+)RNA | Picornaviridae Human enterovirus B 7389 4.20E-03 26 [32]
ss(+)RNA | Picornaviridae Human parechovirus 7348 2.96E-03 34 [25]
ss(+)RNA | Picornaviridae Human parechovirus 7348 2.21E-03 51 [33]
ss(+)RNA | Picornaviridae Human parechovirus 7348 2.79E-03 32 [33]
ss(+)RNA | Picornaviridae Poliovirus 1 7440 1.17E-02 24 [25]




ss(+)RNA | Picornaviridae Poliovirus 2 7440 1.01E-02 10 [34]
ss(+)RNA | Picornaviridae Porcine teschovirus 7117 1.62E-03 50 [25]
Zucchini yellow mosaic
ss(+)RNA | Potyviridae virus 9591 5.00E-04 22 [35]
ss(+)RNA | Togaviridae Fort Morgan virus 11381 2.64E-04 32 [36]
ss(+)RNA | Togaviridae Fort Morgan virus 11381 1.81E-04 9 [36]
7.53E-04
(8.13E-04, 8.55E-04, 6.91E-04,
ss(+)RNA | Togaviridae Ross River virus 11657 7.45E-04, 6.78E-04) 45 [37]
Venezuelan equine
ss(+)RNA | Togaviridae encephalitis virus 11444 1.28E-04 54 [38]
Cucumber green mottle
ss(+)RNA | Virgaviridae mosaic Vvirus 6424 5.40E-05 38 [39]
Cucumber green mottle [39]
ss(+)RNA | Virgaviridae mosaic Vvirus 6424 6.70E-04 38
Cucumber green mottle [39]
ss(+)RNA | Virgaviridae mosaic Vvirus 6424 8.00E-04 38
Odontoglossum ringspot [39]
ss(+)RNA | Virgaviridae virus 6618 7.70E-04 44
Odontoglossum ringspot [39]
ss(+)RNA | Virgaviridae virus 6618 1.30E-03 44
Odontoglossum ringspot [39]
ss(+)RNA | Virgaviridae virus 6618 7.80E-04 44
ss(+)RNA | Virgaviridae Pepper mild mottle virus 6357 2.60E-04 36 [39]
ss(+)RNA | Virgaviridae Pepper mild mottle virus 6357 8.90E-04 36 [39]
ss(+)RNA | Virgaviridae Pepper mild mottle virus 6357 1.80E-04 36 [39]
ss(+)RNA | Virgaviridae Ribgrass mosaic virus 6301 1.40E-04 51 [39]
Tobacco mild green mosaic [39]
ss(+)RNA | Virgaviridae virus 6355 1.30E-04 101
Tobacco mild green mosaic [39]
ss(+)RNA | Virgaviridae virus 6355 1.70E-04 101
ss(+)RNA | Virgaviridae Tobacco mosaic virus 6395 2.90E-04 109 [39]
ss(+)RNA | Virgaviridae Tobacco mosaic virus 6395 2.90E-04 109 [39]
ss(+)RNA | Virgaviridae Tobacco mosaic virus 6395 1.60E-04 109 [39]
ss(+)RNA | Virgaviridae Tomato mosaic virus 6383 2.10E-04 38 [39]
7.50E-04
ss(+)RNA | none Rice yellow mottle virus 4450 (7.70E-04, 7.30E-04) 40 [40]
Crimean-Congo
ss(-)RNA | Bunyaviridae hemorrhagic fever virus 19146 1.09E-04 49 [41]
Crimean-Congo [41]
ss(-)RNA | Bunyaviridae hemorrhagic fever virus 19146 1.52E-04 47
Crimean-Congo [41]
ss(-)RNA | Bunyaviridae hemorrhagic fever virus 19146 5.80E-05 47
ss(-)RNA | Bunyaviridae Hantaviruses virus 12305 6.76E-04 23 [42]
ss(-)RNA | Bunyaviridae Rift valley fever virus 11979 2.35E-04 56 [43]
ss(-)RNA | Bunyaviridae Rift valley fever virus 11979 2.42E-04 56 [43]
ss(-)RNA | Bunyaviridae Rift valley fever virus 11979 2.78E-04 56 [43]
ss(-)RNA | Bunyaviridae Sin Nombre virus 12317 6.76E-03 12 [44]
ss(-)RNA | Bunyaviridae Sin Nombre virus 12317 1.93E-03 12 [44]
ss(-)RNA | Orthomyxoviridae | Influenza A virus 13588 3.15E-03 49 [45]
ss(-)RNA | Orthomyxoviridae | Influenza A virus 13588 2.86E-03 47 [45]
ss(-)RNA | Orthomyxoviridae | Influenza A virus 13588 3.48E-03 47 [45]
ss(-)RNA | Orthomyxoviridae | Influenza A virus 13588 3.92E-03 70 [45]
ss(-)RNA | Orthomyxoviridae | Influenza A virus 13588 3.17E-03 49 [45]
ss(-)RNA | Orthomyxoviridae | Influenza A virus 13588 3.61E-03 46 [45]




ss(-)RNA | Orthomyxoviridae | Influenza A virus 13588 2.49E-03 49 [45]
ss(-)RNA | Orthomyxoviridae | Influenza A virus 13588 3.87E-03 47 [45]
ss(-)RNA | Orthomyxoviridae | Influenza A virus 13588 3.28E-03 74 [46]
ss(-)RNA | Orthomyxoviridae | Influenza A virus 13588 1.82E-03 23 [46]
ss(-)RNA | Orthomyxoviridae | Influenza A virus 13588 2.11E-03 39 [46]
ss(-)RNA | Orthomyxoviridae | Influenza A virus 13588 3.12E-03 29 [46]
ss(-)RNA | Orthomyxoviridae | Influenza A virus 13588 3.20E-03 72 [46]
ss(-)RNA | Orthomyxoviridae | Influenza A virus 13588 4.31E-03 11 [46]
ss(-)RNA | Orthomyxoviridae | Influenza A virus 13588 7.84E-03 1 [47]
ss(-)RNA | Orthomyxoviridae | Influenza A virus 13588 1.98E-03 91 [48]
ss(-)RNA | Orthomyxoviridae | Influenza A virus 13588 3.43E-03 2 [48]
ss(-)RNA | Orthomyxoviridae | Influenza A virus 13588 2.29E-03 79 [48]
ss(-)RNA | Orthomyxoviridae | Influenza A virus 13588 3.41E-03 82 [48]
ss(-)RNA | Orthomyxoviridae | Influenza A virus 13588 2.80E-03 30 [48]
ss(-)RNA | Orthomyxoviridae | Influenza A virus 13588 2.25E-03 55 [48]
ss(-)RNA | Orthomyxoviridae | Influenza A virus 13588 9.00E-04 45 [48]
ss(-)RNA | Paramyxoviridae | Avian metapneumovirus 14071 4.47E-03 9 [49]
ss(-)RNA | Paramyxoviridae | Avian metapneumovirus 14071 7.01E-03 9 [49]
ss(-)RNA | Paramyxoviridae | Avian metapneumovirus 14071 1.39E-03 9 [49]
ss(-)RNA | Paramyxoviridae | Avian metapneumovirus 14071 6.14E-03 9 [49]
ss(-)RNA | Paramyxoviridae | Canine distemper virus 15690 1.17E-03 19 [50]
ss(-)RNA | Paramyxoviridae | Human parapneumovirus 13335 7.12E-04 25 [51]
ss(-)RNA | Paramyxoviridae | Measles virus 15894 6.02E-04 55 [52]
ss(-)RNA | Paramyxoviridae | Measles virus 15894 6.44E-04 55 [52]
ss(-)RNA | Paramyxoviridae | Measles virus 15894 6.58E-04 29 [50]
ss(-)RNA | Paramyxoviridae | Measles virus 15894 8.69E-04 26 [50]
ss(-)RNA | Paramyxoviridae | Mumps virus 15384 9.17E-04 54 [50]
ss(-)RNA | Paramyxoviridae | Respiratory syncytial virus | 15191 2.31E-03 10 [53]
ss(-)RNA | Rhabdoviridae European bat lyssavirus 12000 5.10E-05 35 [54]
ss(-)RNA | Rhabdoviridae European bat lyssavirus 12000 6.11E-05 35 [54]
ss(-)RNA | Rhabdoviridae Rabies virus 11932 3.32E-04 30 [55]
ss(-)RNA | Rhabdoviridae Rabies virus 11932 2.57E-04 30 [59]
ss(-)RNA | Rhabdoviridae Rabies virus 11932 3.57E-04 30 [59]
ss(-)RNA | Rhabdoviridae Rabies virus 11932 2.75E-04 30 [59]
ss(-)RNA | Rhabdoviridae Rabies virus 11932 3.90E-04 30 [59]
ss(-)RNA | Rhabdoviridae Rabies virus 11932 2.59E-04 30 [59]
ss(-)RNA | Rhabdoviridae Rabies virus 11932 1.38E-03 14 [56]
ss(-)RNA | Rhabdoviridae Rabies virus 11932 2.32E-04 8 [56]
ss(-)RNA | Rhabdoviridae Rabies virus 11932 2.70E-04 33 [57]
ss(-)RNA | Rhabdoviridae Rabies virus 11932 1.68E-03 13 [58]
ss(-)RNA | Rhabdoviridae Rabies virus 11932 8.26E-04 20 [58]
ss(-)RNA | Rhabdoviridae Rabies virus 11932 1.53E-04 40 [59]
ss(-)RNA | Rhabdoviridae Rabies virus 11932 3.96E-04 39 [60]
Infectious bursal disease 6.36E-04

dsRNA Birnaviridae virus 5898 | (6.40E-04, 6.00E-04, 6.70E-04) 12 [61]

3.71E-04
dsRNA Reoviridae Bluetongue virus 19186 (2.79E-04, 4.94E-04) 45 [62]

1.79E-04 [62]
dsRNA Reoviridae Bluetongue virus 19186 (1.68E-04, 1.90E-04) 44

5.37E-05 [62]
dsRNA Reoviridae Bluetongue virus 19186 (5.52E-05, 5.22E-05) 37
dsRNA | Reoviridae Bluetongue virus 19186 5.39E-04 28 [62]




(4.19E-04, 6.94E-04)

Homalodisca vitripennis

3.46E-05

dsRNA | Reoviridae virus 25724 | (5.42E-05, 3.30E-05, 2.32E-05) 6 [63]
dsRNA Reoviridae Human rotavirus A 18555 1.87E-03 29 [64]
dsRNA Reoviridae Human rotavirus A 18555 1.66E-03 21 [64]
dsRNA Reoviridae Liao ning virus 20739 1.99E-03 2 [65]
RT Hepadnaviridae | Avian hepatitis B virus 3027 7.32E-04 16 [66]
7.19E-04
RT Hepadnaviridae Human hepatitis B virus 3215 (6.01E-04, 8.60E-04) 30 [67]
1.57E-04 [67]
RT Hepadnaviridae Human hepatitis B virus 3215 (1.23E-04, 2.00E-04) 30
1.11E-04 [67]
RT Hepadnaviridae Human hepatitis B virus 3215 (1.01E-04, 1.21E-04) 30
4.25E-04 [67]
RT Hepadnaviridae Human hepatitis B virus 3215 (1.94E-04, 9.29E-04) 30
7.66E-04 [67]
RT Hepadnaviridae Human hepatitis B virus 3215 (5.29E-04, 1.11E-03) 30
1.12E-04 [67]
RT Hepadnaviridae Human hepatitis B virus 3215 (4.39E-05, 2.88E-04) 30
RT Hepadnaviridae Human hepatitis B virus 3215 7.72E-04 23 [66]
RT Retroviridae HIV-1 9749 2.50E-03 11 [68]
RT Retroviridae HIV-1 9749 1.80E-03 12 [68]
RT Retroviridae HIV-1 9749 2.06E-03 15 [69]
RT Retroviridae HIV-1 9749 1.89E-03 2 [70]
RT Retroviridae HIV-1 9749 1.55E-03 2 [70]
RT Retroviridae HIV-1 9749 1.42E-03 2 [70]
RT Retroviridae HIV-1 9749 1.55E-03 2 [70]
RT Retroviridae HIV-1 9749 1.13E-03 2 [70]
RT Retroviridae HIV-1 9749 2.41E-03 2 [70]
RT Retroviridae HIV-1 9749 2.56E-03 2 [70]
RT Retroviridae HIV-1 9749 3.63E-03 2 [70]
RT Retroviridae HIV-1 9749 2.46E-03 2 [70]
RT Retroviridae HIV-1 9749 2.55E-03 2 [70]
RT Retroviridae HIV-1 9749 1.08E-02 7 [71]
SSDNA Circoviridae Porcine circovirus 2 1768 1.15E-03 9 [72]
SSDNA Circoviridae Porcine circovirus 2 1768 1.64E-03 25 [72]
African cassava mosaic
ssDNA Geminiviridae virus 5503 1.60E-03 7 [73]
African cassava mosaic
ssDNA Geminiviridae virus 5503 1.33E-04 7 [73]
African cassava mosaic
ssDNA Geminiviridae virus 5503 1.56E-03 7 [74]
ssDNA Geminiviridae Maize streak virus 2690 3.87E-04 29 [74]
Tomato yellow leaf curl
ssSDNA Geminiviridae virus 2781 2.88E-04 18 [75]
Tomato yellow leaf curl
ssDNA Geminiviridae virus 2781 4.04E-04 18 [74]
ssDNA Nanoviridae Banana bunchy top virus 6396 1.43E-04 16 [76]
sSDNA Parvoviridae Canine parvovirus 5323 1.70E-04 26 [77]
ssDNA | Parvoviridae Canine parvovirus 5323 7.90E-05 26 [77]
ssDNA Parvoviridae Feline panleukopenia virus | 5323 9.40E-05 34 [77]
ssDNA | Parvoviridae Feline panleukopenia virus | 5323 7.90E-05 28 [77]
ssSDNA Parvoviridae Human parvovirus B19 5594 1.14E-04 28 [78]
ssDNA Parvoviridae Human parvovirus B19 5594 1.83E-04 28 [78]




ssDNA Parvoviridae Human parvovirus B19 5594 1.20E-04 14 [79]
ssSDNA Parvoviridae Human parvovirus B19 5594 2.30E-04 14 [79]

Infectious hypodermal and

hematopoietic necrosis
ssDNA Parvoviridae virus 3909 1.39E-04 21 [80]
ssDNA Parvoviridae Porcine parvovirus 5075 3.02E-04 33 [81]
ssDNA Parvoviridae Porcine parvovirus 5075 4.04E-04 33 [81]
ssDNA Parvoviridae Porcine parvovirus 5075 5.39E-05 33 [81]
dsDNA | Adenoviridae Human adenovirus B 35343 7.20E-05 24 [82]
dsDNA | Adenoviridae Human adenovirus C 35937 3.46E-05 21 [82]
dsDNA | Herpesviridae Herpes simplex virus 1 152261 8.21E-05 27 [82]
dsDNA | Herpesviridae Varicella zoster virus 124884 6.26E-06 37 [82]
dsDNA | Papillomaviridae | Human papillomavirus16 7905 3.94E-03 3 [82]
dsDNA | Polyomaviridae | BK polyomavirus 5153 4.34E-05 29 [82]
dsDNA | Polyomaviridae | JC polyomavirus 5130 1.70E-05 33 [83]
dsDNA | Poxviridae Monkeypox virus 196858 7.00E-07 26 [84]
dsDNA | Poxviridae Variola virus 185578 9.32E-06 31 [82]

“Genome size
"Values directly taken from the original study. When several estimates obtained by different methods were available for the
same dataset and no best-fit value was provided, the geometric mean was used and original values are indicated in parentheses.




Table S2: Fitness effects of point mutations determined by site-directed mutagenesis

Virus Site q Deleterious | Lethal B st B s Ref.
(upper) | (upper) | (lower) | (lower)

Bacteriophage QB 161 | 0.993 1 0 4000 0.054 400 0.039 | [85]
Bacteriophage QB 328 | 1.003 0 0 4000 400 [85]
Bacteriophage QB 665 | 0.560 1 0 4000 0.974 400 0.931 | [85]
Bacteriophage QB 733 | 0.000 1 1 4000 1.000 400 1.000 | [85]
Bacteriophage QB 772 | 0.635 1 0 4000 0.952 400 0.890 | [85]
Bacteriophage QB 891 | 0.905 1 0 4000 0.545 400 0.435 | [85]
Bacteriophage QB 939 | 0.928 1 0 4000 0.450 400 0.351 | [85]
Bacteriophage QB 1096 | 0.974 1 0 4000 0.191 400 0.142 | [85]
Bacteriophage QB 1149 | 0.000 1 1 4000 1.000 400 1.000 | [85]
Bacteriophage QB 1165 | 0.961 1 0 4000 0.279 400 0.211 | [85]
Bacteriophage Qf 1283 | 0.000 1 1 4000 1.000 400 1.000 | [85]
Bacteriophage Qf 1288 | 0.000 1 1 4000 1.000 400 1.000 | [85]
Bacteriophage Qf 1329 | 0.000 1 1 4000 1.000 400 1.000 | [85]
Bacteriophage Qf 1442 | 0.000 1 1 4000 1.000 400 1.000 | [85]
Bacteriophage QB 1485 | 0.957 1 0 4000 0.303 400 0.230 | [85]
Bacteriophage QB 1525 | 1.035 0 0 4000 400 [85]
Bacteriophage QB 1809 | 0.973 1 0 4000 0.201 400 0.150 | [85]
Bacteriophage QB 1814 | 0.986 1 0 4000 0.108 400 0.080 | [85]
Bacteriophage Qf 1895 | 0.941 1 0 4000 0.385 400 0.297 | [85]
Bacteriophage Qf 2090 | 0.770 1 0 4000 0.852 400 0.750 | [85]
Bacteriophage Qf 2360 | 0.000 1 1 4000 1.000 400 1.000 | [85]
Bacteriophage Qf 2379 | 0.000 1 1 4000 1.000 400 1.000 | [85]
Bacteriophage QB 2787 | 0.902 1 0 4000 0.558 400 0.446 | [85]
Bacteriophage QB 2793 | 0.907 1 0 4000 0.539 400 0.430 | [85]
Bacteriophage QB 2797 | 0.919 1 0 4000 0.491 400 0.387 | [85]
Bacteriophage QB 3027 | 1.025 0 0 4000 400 [85]
Bacteriophage QB 3075 | 1.000 0 0 4000 400 [85]
Bacteriophage QB 3094 | 1.007 0 0 4000 400 [85]
Bacteriophage Qf 3101 | 0.000 1 1 4000 1.000 400 1.000 | [85]
Bacteriophage Qf 3210 | 0.000 1 1 4000 1.000 400 1.000 | [85]
Bacteriophage QB 3213 | 0.953 1 0 4000 0.325 400 0.248 | [85]
Bacteriophage Qp 3397 | 0.740 1 0 4000 0.884 400 0.791 | [85]
Bacteriophage QB 3415 | 0.000 1 1 4000 1.000 400 1.000 | [85]
Bacteriophage QB 3452 | 0.671 1 0 4000 0.935 400 0.863 | [85]
Bacteriophage QB 3483 | 1.016 0 0 4000 400 [85]
Bacteriophage QB 3661 | 0.777 1 0 4000 0.843 400 0.739 | [85]
Bacteriophage QB 3686 | 0.000 1 1 4000 1.000 400 1.000 | [85]
Bacteriophage QB 3815 | 1.032 0 0 4000 400 [85]
Bacteriophage Qpf 3916 | 0.772 1 0 4000 0.849 400 0.747 | [85]
Bacteriophage Qpf 3951 | 0.996 1 0 4000 0.034 400 0.025 | [85]
Bacteriophage QB 4066 | 0.931 1 0 4000 0.437 400 0.340 | [85]
Bacteriophage QB 4082 | 0.648 1 0 4000 0.946 400 0.881 | [85]
Vesicular stomatitis virus 112 | 0.000 1 1 1000 1.000 100 1.000 [86]
Vesicular stomatitis virus 636 | 0.000 1 1 1000 1.000 100 1.000 [86]
Vesicular stomatitis virus 877 | 0.831 1 0 1000 0.690 100 0.546 [86]
Vesicular stomatitis virus 906 | 1.055 0 0 1000 100 [86]




Vesicular stomatitis virus 1044 | 1.002 0 0 1000 100 [86]
Vesicular stomatitis virus 1073 | 0.265 1 0 1000 0.995 100 0.976 [86]
Vesicular stomatitis virus 1323 | 0.429 1 0 1000 0.982 100 0.937 [86]
Vesicular stomatitis virus 1585 | 0.965 1 0 1000 0.214 100 0.150 [86]
Vesicular stomatitis virus 2018 | 0.961 1 0 1000 0.239 100 0.168 [86]
Vesicular stomatitis virus 2613 | 1.002 0 0 1000 100 [86]
Vesicular stomatitis virus 2767 | 0.000 1 1 1000 1.000 100 1.000 [86]
Vesicular stomatitis virus 2877 | 0.000 1 1 1000 1.000 100 1.000 [86]
Vesicular stomatitis virus 2969 | 0.988 1 0 1000 0.082 100 0.056 [86]
Vesicular stomatitis virus 2969 | 0.954 1 0 1000 0.275 100 0.195 [86]
Vesicular stomatitis virus 3079 | 0.000 1 1 1000 1.000 100 1.000 | [86]
Vesicular stomatitis virus 3192 | 0.571 1 0 1000 0.949 100 0.870 [86]
Vesicular stomatitis virus 3327 | 0.000 1 1 1000 1.000 100 1.000 [86]
Vesicular stomatitis virus 3446 | 0.961 1 0 1000 0.237 100 0.167 [86]
Vesicular stomatitis virus 3615 | 0.877 1 0 1000 0.574 100 0.438 [86]
Vesicular stomatitis virus 3625 | 0.000 1 1 1000 1.000 100 1.000 [86]
Vesicular stomatitis virus 3688 | 0.000 1 1 1000 1.000 100 1.000 [86]
Vesicular stomatitis virus 3950 | 0.916 1 0 1000 0.440 100 0.323 [86]
Vesicular stomatitis virus 4163 | 0.000 1 1 1000 1.000 100 1.000 [86]
Vesicular stomatitis virus 4175 | 1.020 0 0 1000 100 [86]
Vesicular stomatitis virus 4398 | 0.875 1 0 1000 0.580 100 0.443 [86]
Vesicular stomatitis virus 4459 | 0.732 1 0 1000 0.844 100 0.716 [86]
Vesicular stomatitis virus 4824 | 0.000 1 1 1000 1.000 100 1.000 [86]
Vesicular stomatitis virus 4984 | 1.018 0 0 1000 100 [86]
Vesicular stomatitis virus 5124 | 0.774 1 0 1000 0.790 100 0.653 [86]
Vesicular stomatitis virus 5496 | 1.005 0 0 1000 100 [86]
Vesicular stomatitis virus 5597 | 1.030 0 0 1000 100 [86]
Vesicular stomatitis virus 6010 | 0.947 1 0 1000 0.307 100 0.219 [86]
Vesicular stomatitis virus 6676 | 0.000 1 1 1000 1.000 100 1.000 [86]
Vesicular stomatitis virus 6907 | 0.000 1 1 1000 1.000 100 1.000 [86]
Vesicular stomatitis virus 7123 | 0.947 1 0 1000 0.305 100 0.217 [86]
Vesicular stomatitis virus 7128 | 0.635 1 0 1000 0.920 100 0.822 [86]
Vesicular stomatitis virus 7287 | 0.681 1 0 1000 0.890 100 0.778 [86]
Vesicular stomatitis virus 7739 | 0.956 1 0 1000 0.262 100 0.185 [86]
Vesicular stomatitis virus 7918 | 0.967 1 0 1000 0.204 100 0.142 [86]
Vesicular stomatitis virus 8188 | 0.000 1 1 1000 1.000 100 1.000 [86]
Vesicular stomatitis virus 8374 | 0.000 1 1 1000 1.000 100 1.000 [86]
Vesicular stomatitis virus 8426 | 0.000 1 1 1000 1.000 100 1.000 [86]
Vesicular stomatitis virus 8459 | 0.880 1 0 1000 0.565 100 0.430 [86]
Vesicular stomatitis virus 8787 | 0.937 1 0 1000 0.351 100 0.253 [86]
Vesicular stomatitis virus 9315 | 0.000 1 1 1000 1.000 100 1.000 [86]
Vesicular stomatitis virus 9535 | 0.000 1 1 1000 1.000 100 1.000 [86]
Vesicular stomatitis virus 10595 | 0.000 1 1 1000 1.000 100 1.000 [86]
Vesicular stomatitis virus 10941 | 0.000 1 1 1000 1.000 100 1.000 [86]
Tobacco etch virus 158 | 0.916 1 0 6 0.167 3 0.132 [87]
Tobacco etch virus 337 | 0.587 1 0 6 0.627 3 0.547 [87]
Tobacco etch virus 375 | 0.659 1 0 6 0.548 3 0.468 [87]
Tobacco etch virus 475 | 0.928 1 0 6 0.146 3 0.114 [87]
Tobacco etch virus 872 | 0.972 1 0 6 0.059 3 0.045 [87]
Tobacco etch virus 1503 | 1.346 0 0 6 3 [87]




Tobacco etch virus 1569 | 0.585 1 0 6 0.630 3 0.549 [87]
Tobacco etch virus 1655 | 0.742 1 0 6 0.444 3 0.370 | [87]
Tobacco etch virus 1758 | 0.000 1 1 6 1.000 3 1.000 | [87]
Tobacco etch virus 1851 | 0.828 1 0 6 0.319 3 0.259 [87]
Tobacco etch virus 2119 | 0.759 1 0 6 0.420 3 0.348 | [87]
Tobacco etch virus 2171 | 0.000 1 1 6 1.000 3 1.000 | [87]
Tobacco etch virus 2216 | 0.000 1 1 6 1.000 3 1.000 | [87]
Tobacco etch virus 2317 | 0.000 1 1 6 1.000 3 1.000 | [87]
Tobacco etch virus 2412 | 0.000 1 1 6 1.000 3 1.000 | [87]
Tobacco etch virus 2572 | 0.000 1 1 6 1.000 3 1.000 | [87]
Tobacco etch virus 2750 | 0.000 1 1 6 1.000 3 1.000 | [87]
Tobacco etch virus 2967 | 0.000 1 1 6 1.000 3 1.000 | [87]
Tobacco etch virus 2977 | 1.264 0 0 6 3 [87]
Tobacco etch virus 3154 | 0.000 1 1 6 1.000 3 1.000 | [87]
Tobacco etch virus 3179 | 0.000 1 1 6 1.000 3 1.000 | [87]
Tobacco etch virus 3238 | 0.905 1 0 6 0.188 3 0.149 | [87]
Tobacco etch virus 3406 | 0.973 1 0 6 0.057 3 0.044 | [87]
Tobacco etch virus 3462 | 0.000 1 1 6 1.000 3 1.000 | [87]
Tobacco etch virus 3468 | 0.800 1 0 6 0.362 3 0.297 [87]
Tobacco etch virus 3900 | 1.114 0 0 6 3 [87]
Tobacco etch virus 4101 | 1.235 0 0 6 3 [87]
Tobacco etch virus 4418 | 0.931 1 0 6 0.139 3 0.109 | [87]
Tobacco etch virus 4510 | 0.000 1 1 6 1.000 3 1.000 | [87]
Tobacco etch virus 4570 | 0.715 1 0 6 0.479 3 0.403 | [87]
Tobacco etch virus 4828 | 0.000 1 1 6 1.000 3 1.000 | [87]
Tobacco etch virus 5038 | 0.000 1 1 6 1.000 3 1.000 | [87]
Tobacco etch virus 5115 | 0.561 1 0 6 0.653 3 0.574 | [87]
Tobacco etch virus 5254 | 0.000 1 1 6 1.000 3 1.000 | [87]
Tobacco etch virus 5279 | 0.000 1 1 6 1.000 3 1.000 | [87]
Tobacco etch virus 5336 | 0.000 1 1 6 1.000 3 1.000 | [87]
Tobacco etch virus 5344 | 0.900 1 0 6 0.198 3 0.157 | [87]
Tobacco etch virus 5349 | 0.970 1 0 6 0.063 3 0.048 | [87]
Tobacco etch virus 5351 | 0.803 1 0 6 0.357 3 0.292 [87]
Tobacco etch virus 5387 | 0.872 1 0 6 0.246 3 0.196 [87]
Tobacco etch virus 5582 | 0.964 1 0 6 0.074 3 0.058 [87]
Tobacco etch virus 5793 | 0.610 1 0 6 0.603 3 0.523 [87]
Tobacco etch virus 5908 | 0.000 1 1 6 1.000 3 1.000 | [87]
Tobacco etch virus 5924 | 0.000 1 1 6 1.000 3 1.000 | [87]
Tobacco etch virus 6012 | 0.924 1 0 6 0.152 3 0.120 | [87]
Tobacco etch virus 6044 | 0.963 1 0 6 0.077 3 0.060 | [87]
Tobacco etch virus 6197 | 1.229 0 0 6 3 [87]
Tobacco etch virus 6251 | 0.708 1 0 6 0.488 3 0.411 [87]
Tobacco etch virus 6409 | 0.942 1 0 6 0.119 3 0.093 [87]
Tobacco etch virus 6418 | 0.000 1 1 6 1.000 3 1.000 | [87]
Tobacco etch virus 6519 | 1.025 0 0 6 3 [87]
Tobacco etch virus 6660 | 0.930 1 0 6 0.141 3 0.111 [87]
Tobacco etch virus 6890 | 0.000 1 1 6 1.000 3 1.000 [87]
Tobacco etch virus 6988 | 0.753 1 0 6 0.429 3 0.356 [87]
Tobacco etch virus 7034 | 0.000 1 1 6 1.000 3 1.000 | [87]
Tobacco etch virus 7182 | 1.158 0 0 6 3 [87]




Tobacco etch virus 7315 | 0.918 1 0 6 0.163 3 0.129 [87]
Tobacco etch virus 7582 | 0.000 1 1 6 1.000 3 1.000 | [87]
Tobacco etch virus 7643 | 0.000 1 1 6 1.000 3 1.000 | [87]
Tobacco etch virus 8026 | 0.000 1 1 6 1.000 3 1.000 | [87]
Tobacco etch virus 8359 | 1.141 0 0 6 3 [87]
Tobacco etch virus 8398 | 0.812 1 0 6 0.344 3 0.280 | [87]
Tobacco etch virus 8501 | 0.000 1 1 6 1.000 3 1.000 | [87]
Tobacco etch virus 8988 | 0.589 1 0 6 0.625 3 0.545 | [87]
Tobacco etch virus 9256 | 0.605 1 0 6 0.608 3 0.528 [87]
Tobacco etch virus 9466 | 0.000 1 1 6 1.000 3 1.000 | [87]

“For bacteriophage QP and vesicular stomatitis virus, fitness was determined as the mutant to wild-type growth rate ratio,
g. For tobacco etch virus, a different unit was originally used, but data were converted to growth rate ratios as detailed in
previous work (88).

"Per-cell burst sizes. Since these are uncertain, lower- and upper-limits based were used (88).

*Selection coefficient per cell infection, calculated as s =1—(B® —1)/(B—1). s (lower) and s (upper) refer to s calculated

using lower and upper limit B values, respectively. s>0 means that the mutation is deleterious; s = 1 means that the
mutation is lethal; s is not shown for beneficial mutations. Values given in the maim text correspond to the harmonic mean
of all deleterious selection coefficients, pooling the three datasets. This calculation was done including or excluding lethal
mutations, as well as using upper- or lower-limit B values, hence defining the intervals indicated in the main text.
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